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Abstract: The lakes are considered to be the blue lungs of the city. The phytoplankton absorb carbon dioxide and release 
oxygen, that helps to reform the aquatic system. It supplies oxygen to the life present in lake as well to the surrounding 
environment. Therefore, proper rejuvenation and restoration of lakes is highly essential. Nagpur city is surrounded with 
four major lakes like Ambazari, Gandhisagar, Sonegaon, and Sakkardara lake. The Biomonitoring of Ambazari Lake, 
Gandhisagar Lake, Sonegaon Lake and Sakkardara Lake have studied and the data have been supported with Physico-
chemical parameters of the lakes. Based on the results, Gandhisagar Lake has high inorganic and organic content, than 
Ambazari and Sonegaon Lake while, Sakkardara lake has more metal toxicity. The studies of Planktons (Phytoplankton 
and Zooplankton) were assessed by Shannon Weiner Diversity Index and Benthic Macroinvertebrates were evaluated by 
Saprobic Score which indicates the contamination and quality of water. According to Shannon Weinner Diversity Index, 
the Gandhisagar Lake has shown higher pollution than any other lakes. The Saprobic Index of Ambazari lake and 
Sakkardara lake indicates moderate pollution and Sonegaon lake represents the slight pollution. 
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I.  INTRODUCTION 
lanktons are a microscopic life form found in lentic or 
lotic water system. The phytoplankton is a unicellular 
living structure that is the primary food source of 
Zooplankton and small fishes. Phytoplanktons are chief 
producers being liable for oxygen dependency and amount of 
organic matter by the process of photosynthesis. 
Phytoplankton is a significant part of water quality
5-8
. They 
spend their whole life floating above the water and thus 
known as 'Planktons'
9
. This organism response to light hence 
those known as phototropic and they are principal producers 
of the ecosystem
10,11
. The size of phytoplankton is ranging 
from 0.4 to 1000 micron in dimension
12
. The various species 
of phytoplankton are shows about the pollution level of the 
lake. The Phytoplanktons are the bases of the food chain. 
Some influential species of phytoplankton can also change 
into a different temper of a year
13
. The change in species in 
various climates could occur differ in their biodiversity, a 




The Zooplankton's are the predators of a Phytoplankton as 
they are primary consumers and placed second in the position 
of an ecosystem. The Zooplanktons are dwellers of ocean, 
river, lake and pond and they are the nourishers of fishes
17
. 
The Zooplankton's are classified as Rotifers, Cladocerans, 
Copepods and Protozoans in addition to this there is one 
more group added as Ostracoda. the Rotiferans are the 
organic pollution indicator species
18
. The energy transferred 
by Zooplankton has a significant role in the secondary level 
of an aquatic food web
19
. The group Cladocera and 
Copepoda were always remain away from the coast, while 
they are habitually preferable to direct sunlight
20
. The 
Ostracoda are acknowledged as seed shrimp as they have 
bivalve structure. Protozoans are unicellular and they feeds 
on bacteria, algae, fungi Protozoans and saprobic material
21
. 





The Benthic Macroinvertebrates are the organisms found 
in sediment sample. The species are found in benthos has 
widely diverse creatures and belongs to various phylum such 
as Arthropoda, Annelida, Nematoda and Mollusca etc. The 
benthos is important part of the biotic environment
24
. They 
perform an important role in dissemination of nutrients
25
. 
Benthic Organism performs many functions like conversion 
P 
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of organic material into Inorganic material, merging of 
sediments, outflowing of Oxygen into the sediments and 
reprising of nutrients. They perform a chief role in refining 
the Phytoplanktons also getting consumers of large fishes. 
They enhance the Oxygen concentration of the soil, sediment 
sample as it could have been possibilities of synthesis of 
remineralization of bacteria, but for that purpose the 
saturation of organic material has been needed so the 
generation of this bacterial growth would get diminished
26
. 
Some species of macroinvertebrates has been relying on 
atmospheric condition also tolerance of the species
27
. Due to 
declination in water quantity the eutrophication of the lake 
has been increased this will also decrease in number of 
species as well as diversity of species
28
. The enhancement of 
phosphorus and reduction of nutrient concentration, 
reduction in oxygen concentration has been performing chief 




Looking at the importance of biological species in aquatic 
system a biomonitoring studies had been carried out in four 
major lakes of Nagpur city in pre-monsoon season of year 
2020. 




The four major lakes selected for sampling were Gandhi 
Sagar Lake, Sakkardara Lake, Sonegaon Lake and Ambazari 
Lake.  
 
Gandhisagar Lake – Gandhisagar Lake is situated at the 
center of the city. The lake has been existing formerly 275 
yrs ago. There is a Shiva temple on one side while on another 
side there is garden. There is a small path on two sides for a 
walk. Due to the existence of temple on one side and a 
garden, lot of waste is being dumped at the corner of the lake. 
 
Ambazari Lake - Ambazari Lake is the largest lake in the 
Nagpur. It has a delightful garden and amusement park with 
walking route. It is one of tourist place of Nagpur city.  
 
Sakkardara Lake - Sakkardara Lake is an urban lake 
encircled by a path. This lake also has garden and many 
aquatic weeds like Pistia, Nymphaea, oedogonium, and 
Thypa etc. The Lake is not much deeper and engulfed with 
many discarded materials that affects the quality of water. 
 
Sonegaon Lake - Sonegaon Lake is the earliest lake from 
Bhosale era. This one is the smallest than all of the lake. The 
lake is quite clean than other lakes. It has a walking path on 
one side where the Hanuman Temple is located while the 
other three sides are sealed. 
 
The water sample has been taken as a composite sample 
from four random locations of Ambazari Lake, Gandhisagar 
Lake, Sonegaon Lake and Sakkardara Lake. The sample was 
collected for Phytoplankton, Zooplankton and Benthic 
Macro-invertebrates study (Table 1).  
 
Sampling for Phytoplankton, Zooplankton and Benthos 
 
For the sampling and study of phytoplankton and 
zooplankton the method followed was as per the standard 
methods
30
. For the studies and sampling of macro-
invertebrates the CPCB method has been followed.  
 
Similarly, for the Physico-chemical characteristics of lakes 
water were characterized as per the Standard Methods
30
. The 
Benthic Macro-invertebrates were studied by the Saprobic 
Score. The Saprobic Score is a method where the values have 
computed also according to their count they are categorized 
under 1 to 10. This Saprobic values represents the status of 
water. The Benthos having longer susceptible to 
contamination having higher values at up to number 10. 
While the macroinvertebrates which are liable to pollution 
and their value should be near to low as compared to a 
polluted value. 
III.  RESULT AND DISCUSSION 
The Physicochemical characteristics of Ambazari Lake, 
Gandhisagar Lake, Sonegaon Lake and Sakkardara lake was 
carried out and the parameters has described in the (Table 2). 
The more the alkaline property of water the more 
sustainability of organisms in water will be less because 
water dwelling organisms cannot be sustained in too high or 
too low pH condition. According to the grade of pH level the 
complete lakes showing alkaline in nature. The Electrical 
Conductivity is representing clearness of water quality. The 
charged ions constitute the electrical conductivity of the 
water. More the ions more will be the electrical conductance. 
The optimum range of electrical conductivity was 150 - 500 
μS/cm which was tolerant to the organisms. The electrical 
conductivity was constituted according to sequence from 
highest to lowest range like Sakkardara lake showing highest 
array, then the Gandhisagar lake after that Ambazari lake and 
Sonegaon lake was showing least electrical conductance.  
 
The COD estimates the volume of oxygen utilized by a 
chemical reaction in volume of solution. It is expressed in 
Milligrams needed for the oxidation of chemicals in 1 liter of 
solution. The ideal span of the COD is in between 100 - 150 
mg/L.  
 
The TDS specifies the quantity of the solids diffused into 
the water, which ranges in between 50 - 150 ppm. The TDS 
exhibits the Salinity and also increase the suspension of ionic 
composition has risen. The increase in salt concentration will 
be revealed some aspects on the flora and fauna of the lake 
such as the species which have more tolerance can only 
sustain that environment also due to that the biodiversity will 
be at less diverse
31
. The Hardness of water is determined the 
mineral content such as magnesium bicarbonate and Calcium 
carbonate per liter. Out of all the lakes the Sakkardara Lake 
has the highest hardness capacity, then Gandhisagar Lake, 
Ambazari Lake and least in Sonegaon lake.  
 
Phosphorus is the kind of nutrient found mostly in the lake 
and is present in bulk in the nutrient rich lake. The Sewage 
discharge, agriculture and residential development are the  
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TABLE 1 






Sample Details / Location Details Lattitude Longitude Other Observations 
1 GS - 1 Near Empress mall, Gandhisagar Lake. 21°08’51” 79°05’45” Anthropogenic Activity Bathing and 
Washing Clothes. 
2 GS - 2 Opposite to Raman Science, Center Gate, 
Gandhisagar Lake. 
21°08’44” 79°05’45” Anthropogenic Activity Bathing and 
Washing Clothes. 
3 GS - 3 Near Sindhu Jhulelal Temple, 
Gandhisagar Lake. 
21°08’41” 79°05’45” Anthropogenic Activity all stuffs used in 
worship to Gods, Flowers, Oil Lamp etc. 
4 SG - 1 Near Police Chowki, Sonegaon Lake. 21°06’03” 79°03’16” Plastics, Polybags and Papers. 
5 SG - 2 Near Hanuman Temple, Sonegaon Lake. 21°05’59” 79°03’16” Anthropogenic Activity all stuffs used in 
worship to Gods, Flowers, Oil lamp etc. 
6 AZ - 1 Opposite to Crazy Castle, Ambazari 
Lake. 
21°07’30” 79°02’36” Fishes are found, surrounding was clean. 
7 AZ - 2 Left hand side to Vivekanand Statue, 
Ambazari Lake 
21°07’33” 79°02’38” Fishes are found, surrounding was clean. 
8 SK - 1 Near Road Location, Outside Area, 
Sakkardara Lake. 
21°07’18” 79°6’50” Anthropogenic Activity Bathing and 
Washing Clothes, Plastic, Papers Oil, 
Glasses etc. 
9 SK - 2 Inside Garden and Lawn Area, 
Sakkardara Lake. 




The Physico-chemical Characteristics of all Four Lakes 
 
Sr. No. Parameter Ambazari Gandhisagar Sonegaon Sakkardara 
1 pH 7.86 8.335 7 7.90 
2 EC (EC (μS/cm))  330  445  155.65  530.5  
3 COD (mg/l) 125  133  114.4  123.4  
4 TDS (mg/l) 81.2  70.56  52.05  166  
5 Total Hardness (mg CaCO3/l) 156 170 103 287 
6 Available Phosphorus (mg/l) 0.0756  0.0985  0.067 0.099  
7 Available Nitrogen 1.28  2.03  1.39 1.78  
8 Sodium (mg/l) 50.55  57.08  19.87  43.36  
9 Potassium (mg/l) 5.99  8.47  3.31  6.58  
10 Nitrate (mg/l) 245.2  270.4  73.15 208.2  
11 Chloride (mg/l) 64.6  90.23  20.15  89.85  
12 DO (mg/l) 4.5  2.56  5.91  2.205  
13 BOD (mg/l) 19  45  15.2  28.06  
14 Alkanity (mg/l) 134  128  11  336  
15 Salinity (g/Kg) 1.83 2.05  1.11  9.055  
16 Copper (mg/l) 0.018 1.107 0.006 0.015  
17 Chromium (mg/l) 0.009  1.232  0.023  1.043  
18 Iron (mg/l) 0.808 1.034  0.39  0.91 
19 Manganese (mg/l) 0.022  1.003  0.031  0.130  
20 Nickel (mg/l) 0.001  1.207  0.005  1.051  
21 Lead (mg/l) 0.002  0.623 0.008  0.40  
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causes of the phosphorus deposition in the lake in large 
amount
32
. The level of Phosphorus was more than the 
average in all lakes. The normal level of nitrogen in lake 
water was ranged near to 10 mg/l. The entire lakes of Nagpur 
were showing the highest levels of nitrogen than the normal 
value. The sodium concentration of water for drinking 
purpose is 20 mg/l. Out of all the lakes, Sonegaon lakes was 
below the optimal range while remaining three lakes were 
showing more than usual ranges. The potassium 
concentration in natural water is less than 10 mg/l. The entire 
lakes were showing concentration lesser than the ideal value, 
which proves the potassium accumulation under the limit. 
The nitrate concentration is generally higher in 
anthropogenic lake at the time of delayed summer
33
. The 
nitrate concentration in oligotrophic lake is generally found 
to be 60 mg/l. The Sonegaon Lake has near to ideal 
concentration while remaining lakes have more than normal 
assemblages. The amount of chloride in lake acquired due to 
the mixing of chlorine gas with metal as well as the merging 
of chloride with sodium could be harmful to humans, it can 
causes the diseases like heart failure and malfunctioning of 
the Kidney. The ideal Chloride should not exceed than 200 
mg/l. So, all the lakes had ideal assemblages of the chloride.  
 
The BOD level gets raised due to discharge of waste in 
water that may be lethal to the fishes
34
. The BOD of 
Gandhisagar Lake and Sakkardara Lake were highly polluted 
as their values were more than 20 mg/l, while Ambazari Lake 
was near to highly polluted and Sonegaon Lake was showing 
moderate pollution level. The Alkalinity is the property 
which maintains an acid level of the water. It is an attribute 
which resemble due to Bicarbonates, Hydroxide and 
Carbonates. It also assists in maintaining the pH level. The 
alkalinity of Sonegaon lake was lower than the optimum 
level, whereas other lakes such as Gandhisagar lake, 
Ambazari lake has standard alkalinity and remaining 
Sakkardara lake has high alkaline property. The Salinity of 
Sakkardara lake was more than any other lakes. Gandhisagar 
lake has quiet high salinity than the ideal concentration. The 
heavy metals include metals like Lead, Zinc, Nickel, 
Manganese, Iron, Chromium
35
.  The metal concentration of 




The enrichment of Phytoplanktons is due to the raise in 
temperature and water column
36
 and inducing of sediments 
by biotic and abiotic factors
37
. The Phytoplankton species are 
autotrophic primary plant, which reciprocates according to 
the accessibility of nourishment and variant anthropogenic 
compression
38-40
. The phytoplankton species of whole lakes 
recounted some impurity of the environmental condition of 
the lake.  
 
The Ambazari lake is a huge lake. The Microcystin 
concentration is depends on the amount of the biotic stuff 
present inside the lake
41
. The Eutrophication of the lake is 
due to the influence of the Cynobacterial species. Ambazari 
Lake has possessed assorted diversity. The supplementary 
species have been from Phylum Cynophyceae, 
Chlorophyceae and the Phylum Bacillariophyceae. 
According to Shannon Weiner Diversity Index the Ambazari 
Lake indicated the value 2.32 which constituted as a 
eutrophic lake as it comprised of plentiful nutrients (Table 
3).  
 
The Gandhi Sagar Lake comprises of the identical number 
of species from Cynophyceae and Chlorophyceae. The 
Gandhi Sagar Lake showed more diversity than any other 
lake showing highest nutrient enrichment. The Microcystin is 
a Cynobacteria specifically contributed 1.5% which is toxic 
in nature which is based on the quantity of Chl-a content in 
the water (Table 3).  
 
The Sonegaon lake was approving quiet, fresh and clearer 
water than the other lake. The Sonegaon lake consisting some 
species such as Synchococcus, Chlorella, Nitzscia, 
Cylindrospemiopsis and various other species were also 
found. The Sphaereocystis species has been found in 
Oligotrophic lake. The Sonegaon lake has been quite good in 
condition than other lakes. The Synechococcus is a 
Picoplankton species
42
. Nitzschia is the species has often 
found in mild region and also is tolerant to biotic pollution
43
. 
The species get floats due to gas vacuoles that present inside 
the Cylindrospermopsis44. The planktons get varied 
according to seasons, years and amount of bacterial 
production
45-48
 (Table 3).  
 
The Sakkardara Lake has contained some species such as 
Microcystis, Cylindrospermopsis, Tetradesmus, Euglena and 
so on. This species have been fixing nitrogen and phosphorus 
at low concentration
49,50
. The Tetradesmus species helped in 
fixing inorganic carbon and CO2 emerges into high biomass 
concentration
51,52
. The Cylindrospermopsis species has 
induced the algal toxic bloom in the water as this lake 
containing algae concentrations in high amount which 
affected the water quality. Euglena has been generally found 
in the nutrient rich lakes and having high contamination 
(Table 3). 
 
The Phytoplankton diversity of entire lakes gets influenced 
by miscellaneous diversity. There were more diverse species 
was found in Gandhisagar Lake, whereas less diverse species 
was observed in from Sonegaon Lake. According to the 
Shannon Weiner Diversity Index the value of Gandhisagar 
lake, Ambazari lake and Sakkardara lake were constituted as 
Eutrophic quality of water. Conversely the Sonegaon lake 
comprises the mesotrophic quality of water (Table 6 and 
Figure 1).  
 
The Zooplanktons are at on transitional phase and are 
associated with transforming of energy from primary 
consumers which tolerate stress
53
. They are the organic 





The Ambazari lake comprised three groups out of which 
the Rotifera possesses highest assemblages than the other 
groups. Copepoda has fewer species whereas the Protozoans 
have the minimum value. The majority of Rotifers 
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comprising in the higher water temperature, pH, and nutrient 
concentrations
55
. Rotifers has been found generally in 
excessive high biological trophic level
56,57
. The B. 
calyciflorus has been specified as semi-polluted species
58
. 
The other species of Rotifers such as Brachionus species 
have been appointed as polluted water containing species and 
it considered as mixotrophic species
59-61
. The value of SWDI 
was noted as 2.1 (Table 4, 7 and Figure 1).  
 
The Zooplanktons population of Gandhisagar Lake was 
more distinct diverse than any other Lake. Ostracoda are 
active in all seasons
62
. The Ostracoda was detected in 
Gandhisagar lake only. The percentage of Rotifera has been 
more diverse than the Copepod and Cladocera. As the 
Phylum Rotifera comprising almost 67% out of which 
polluted species were more in number. The phylum Rotifera 
comprising of two kinds of species such as easily influencing 
and tolerable
63
. The Asplachna species of Rotifera together 
with some Copepoda species influenced by the traits of 
predatory Rotifera species as a result of distinctly differ in 
structure or by divergently functioning or by their 
behavior
64,65
. The measurement of B. calyciflorus species has 
been expanding elongate with the raising of food level
66
. 
Brachionus calyciflorus, Brachionus diversicornis, 
Brachionus falcatus, Keratella tropica all have been species 
are considered to be a good indicator of Eutrophication. The 
SWDI value was represented as 2.4 (Table 4, 7 and Figure 
1). 
 
The Sonegaon lake possess Rotifera, Copepoda and 
Cladocera in the ratio of 50:25:25. As this lake was showing 
less nutrient concentration apart from any other lake. This 
lake representing the most of the species which specifying 
fresh water. Daphnia species has been easily affected by 
cyanobacteria
67
. The Copepoda and Cladocera has been 
generally active in pre monsoon and post monsoon as 
collection of samples has been done in March month
62
. Due 
to freshwater species this lake has been considered as 
mesotrophic Lake. The SWDI value for this lake was 
observed 1.7 (Table 4, 7 and Figure 1). 
 
The Sakkardara Lake has been studied under 
physicochemical parameters as this lake showing highest 
metal toxicity as well as it exhibited Rotifera and Copepoda 
only. The extremely long-suffering species were Rotiferans 
and then Copepods
68.
 The value of SWDI was found to be 2.1 




The Benthic Macroinvertebrates are the primary 
consumers and indicate with sensitive link between food 
chain
69
. Its study has been done by calculating Saprobic 
Index. The Saprobic value constituted by the study of 
pollution indicator species which helps to assess the quality 
of water. The Ambazari Lake has resembled of some Phyla 
such as Arthropoda, Annelida and Mollusca. The Ambazari 
lake showing the insect species from family Belostomatidae 
which was a tolerable species. The other were Thiara, 
Melanoides tuberculata, Bellamya bengalensis were the 
pollution indicator species. This species has been tolerable to 
salt concentration and used for edible purpose in some 
countries such as Nepal and Bangladesh
70
. The other 
remaining species from Glossiphonidae and Lumbriculidae 
indicated the freshwater species. The Saprobic Index value 
was observed to be 4.4 (Table 5, 8 and Figure 2).  
The Gandhisagar lake exhibiting the most diverse species 
as it highly comprising of high amount of organic bloom so it 
was more diversification. The mass of Chironomous species 
has been more in quantity which is more pollution tolerable 
species. The Chironomus species has been used as a 
consumer of the fish, Duck, Geese and Swans also they have 
been considered as delicate sustainable species
71-74
. The 
Tipulidae and Simulidae family of Order Diptera has been 
observed as pollution tolerant species. The Trichopteran 
species and Coleopteran species has been detected as a 
tolerant to pollution. The Dytiscidae family lives in fresh 
water inside the bottom region where the plant growth taken 
place
75
. The life stages of Trichoptera insect have formed a 
connection in the food chain as well as it is used for the 
purpose of Trout fishing
76
. The Viviparidae family species 
have easily found in any kind of water, whereas Ampularidae 
family is found in freshwater only. The Indoplanorbis 
species has been observed in the lake where the existence of 
organic bloom moreover the proximity of nitrate and sulphur 
concentration remains available
77
.  The Physidae family has 
been considered as highly pollution tolerant species. 
Erpobdella species have been found in clear water in 
addition with that Pila species has been endurable to saline 
water
78
. Ceriagrion species found in the lake has been said 
that it represents a bad quality of water
79
. Out of these all 
species most tolerant species have been a pollution tolerant 
species, whereas remaining often species have been regarded 
as clear dweller species. This lake plentiful of nutrients has 
been present. The Saprobic index value was noted as 4.6 
(Table 5, 8 and Figure 2).  
 
The Sonegaon lake containing some families such as 
Hirudinea, Diptera and Odonata. The most of the families 
from this lake have been recognized as fresh water dwellers. 
Limnodrilus hoffmeisteri has been an indicator as biological 
indicator of pollution
80,81
. Naididae family has been 
estimated as fresh water species and residual families have 
been supposed to be said that they found in clear water 
except Chironomidae family as it considered to be most 
tolerant species. Hence, according to Simpson Diversity 
Index this lake has been less polluted than any other lake so it 
comes under the in slight pollution range and also it indicated 
light blue color. The value of Saprobic Index was found to be 
6.5 (Table 5, 8 and Figure 2) 
 
The Sakkardara lake showing least diversity as it has been 
containing only 5 families. This metal toxicity of this lake 
has been more than Gandhisagar lake, hence the most of the 
diversity has not been viable to live in this lake. The Nepidae 
family species has been existing near photic zone
82
. The 
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TABLE 3 










































































Protozoa Euglypha tubercular 
Copepoda Cyclops strenuous 
 Eudiaptomus gracilis 
 Pseudodiaptomus 
doughilishi 
Rotifera Keratella tropica 
 Brachionus 
 Filinia opoliensis 
 Brachionus calyciflorus 
 Brachionus plictalis 






Copepoda Cyclops strenuous 




Rotifera Brachionus calyciflorus 
 Brachionus diversicornis 
 Brachionus forficula 
 Brachionus falcatus 
 Keratella tropica 
 Asplachna priodonata 
 Testudinella patina 








 Diaptomus gracilis 





Rotifera Keratella cochlearis 
 Brachionus rotundiformis 
 Brachionus calyciflorus 
 Brachionus diversicornis 
 Brachionus forficula 
 Brachionus falcatus 
Copepoda Cyclops strenuous 
 Pseudodiaptomus incises 
 Pseudodiaptomus doughilishi 
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TABLE 5 
Benthic Species of all Four Lakes 
 
Site Phylum Class / Order Families Genus 
GS 
Arthropoda Diptera Chironomidae Chironomus 
  Simulidae - 
  Tipulidae - 
 Odonata Coenagrionidae Ceriagrion coromandelianum 
 Hemiptera Pleidae Neoplea striola 
  Nepidae Nepa cinera 
 Trichoptera Hydropsychidae Hydropsyche 
 Coleoptera Dytiscidae Hydrovatus concerts 
  Hydrophilidae - 
Annelida Hirudinea Erpobdelidae Erpobdella 
Mollusca Gastropoda Viviparidae B. Bengalensis f. colairensis 
   B. Bengalensis f. balteata 
  Physidae Physa acuta 
  Ampularidae Pila 
  Thiaridae - 
  Planorbidae Indoplanorbis exustus 
AZ 
Arthropoda Hemiptera Belostomatidae Belostoma 
Mollusca Gastropoda Viviparidae Bellamya bengalensis 
  Thiaridae Melanoides tubercular 
   Thiara 
Annelida Hirudinea Glossiphonidae - 
  Lumbriculidae - 
SG 
Annelida Hirudinea Erpobdelidae Erpobdella 
  Tubificidae Tubifex tubifex 
   Limnodrilus hoffmeisteri 
  Naididae - 
  Glossiphonidae  
Arthropoda Diptera Chironomidae Chironomus 
 Odonata Coenagrionidae - 
  Libellulidae - 
SK 
Annelida Hirudinea Naididae - 
  Erpobdelidae Erpobdella 
Arthropoda Diptera Chironomidae Chironomus 
  Tipulidae - 
 Hemiptera Nepidae Nepa cinera 
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TABLE 6 










Percentage Composition of Zooplankton groups SWDI Eveness 
Rotifera Copepoda Protozoa Cladocera Ostracoda 
1 A 7000 71% 25% 4% - - 2.3 0.97 
2 G 13,000 67% 27% - - 7% 2.4 0.97 
3 Sg 2000 25% 25% - 50% - 1.7 0.96 














4.4 Moderate Pollution C Green 
Gandhisagar 
Lake 
4.6 Moderate Pollution C Green 
Sonegaon 
Lake 



























































Percentage Composition of Algal groups SWDI Evenness 
Cynophyceae Chlorophyceae Bacillariophyceae Euglenophyceae 
1 A 53 % 10 % 37 % - 2.32 0.97 
2 G 44 % 34 % 22 % - 2.69 0.99 
3 Sg 43% 50% 7% - 1.88 0.97 























































































SWDI and Evenness of Phytoplakton 
 
Figure 1: Family wise Composition of Phytoplankton and 
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IV.  CONCLUSIONS 
The biomonitoring of lake witnesses the sequential 
changes over the time in waterbody because the macro-
invertebrates present in the water and sediments tolerate the 
pollution and if they are intolerant, they get phased out.  
 
Based on the results of Shannon Weinner Diversity Index 
of phytoplankton and zooplankton and the saprobic index of 
macroinvertebrates indicates the trophic status of the lakes. 
The trophic levels of the lakes showed the order as 
Gandhisagar lake > Ambazari lake > Sakkardara lake> 
Sonegaon lake.  
 
To overcome the pollution levels of lake, it is very 
essential to take proper care for its maintenance. It’s a 
responsibility of both public and government to protect lakes 
as they are the blue lungs of the city. They provide cooling 
effect to the city and help to reduce the heat generated due to 
traffic and nearby thermal activities. Moreover, it has big role 
on storage of water that helps to maintains ground water 
table. Hence, the lake needs to be protected. 
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